Fluvastatin prevents nephropathy likely through suppression of connective tissue growth factor-mediated extracellular matrix accumulation.
Diabetic nephropathy is related to glomerular extracellular matrix (ECM) accumulation that leads to glomerulosclerosis. Fluvastatin as a lipid-lowering medicine significantly prevents diabetic nephropathy, probably not only through its lipid-lowering action, but also mainly through its direct suppression of glomerular ECM accumulation. To test this hypothesis, in the present study, a five-sixths nephrectomized (5/6Nx) rat model to induce a renal ECM accumulation without coexistence of hyperlipidemia was used to investigate the effect of fluvastatin on renal function, glomerular ECM accumulation and expression of connective tissue growth factor (CTGF). 5/6Nx induced a significant nephropathy in rats at 13 weeks, indicated by renal dysfunction including increases in blood urine nitrogen, creatinine and urinary protein excretion, and renal histopathological changes. Administration of fluvastatin significantly prevented the renal dysfunction and histological abnormalities in the 5/6Nx rats. Furthermore, both significant suppression of matrix metalloproteinases (MMPs) activity such as MMP-2 and significant activation of tissue inhibitors of MMP (TIMPs) such as TIMP-2 observed in the 5/6Nx rats were almost completely prevented by fluvastatin, resulting in a significant prevention of glomerular ECM accumulation. For upstream mediator of ECM accumulation, 5/6Nx significantly up-regulated CTGF mRNA expression, but fluvastatin treatment prevented CTGF up-regulation. These results suggest that fluvastatin, as one of well-known lipid-lowering agents, plays an important role in the prevention of nephropathy, likely through suppression of CTGF-mediated ECM accumulation. Therefore, fluvastatin may be a potential candidate for developing a pharmaceutical approach to the prevention of diabetic nephropathy due to its both lipid-lowering and direct anti-renal ECM accumulation actions.